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SUMMARY

OnMarch 19, 2003, a53-year-old male volunteer
Captain (thevictim) waskilled whileenrouteto a
hazardous materids(Hazmat) trainingexercise. The
victimwasriding in Engine 91(E91) on the front
passenger Sdewhenit left theroadway and careened
into aditch. After traveling over ahundred feetin
the ditch, the Engine struck a tree on the front
passenger sdeof thevehicle. Thevictimwaspinned
inhissegt by thewreckage, and although extrication
was attempted shortly thereafter, thevictim died of
his injuries while inside the apparatus. NIOSH
investigators concluded that, to minimizetherisk of
similar occurrences, fire departments should

Engine involved in the incident

» develop and enforce standard operating
procedures (SOPs) on the safe and prudent
operation of emergency vehicles

e ensure that drivers of fire department
vehiclesreceivedriver training at least twice
ayear

» develop apre-incident planning programto
include deployment of resources

INTRODUCTION

OnMarch 19, 2003, a53-year-old malevolunteer
Captainwaskilled in afire apparatus crash while
enrouteto aHazmat training exercise. OnMarch
20, 2003, the U.S. Fire Administration (USFA)
notifiedtheNationa Inditutefor Occupationa Safety
and Health (NIOSH) of thisfatality. OnApril 15-
17,2003, asafety and occupationa hedlth specidist
and the Team Leader of NIOSH'’s Fire Fighter
Fatality Investigation and Prevention Program
investigated theincident. Interviewswere conducted
withthe Chief, Assistant Chiefs, and with other fire
fightersfrom the department involved intheincident.
Also, thedistrict FireMarsha and arepresentative

TheFire Fighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1OSH
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from the Oregon Fatality A ssessment and Control
Evaluation Program wereinterviewed. TheOregon
State Police accident report was reviewed. The
NIOSH investigation team reviewed copiesof the
Department’ s standard operating procedures, and
thetraining records of thevictim and driver of the
gpparatus. Additionaly, picturesof theincident scene
werereviewed, and theincident Stewasvisited and
photographed.

The combination fire department has 85 volunteer
uniformed personnel and six paid officers. The
department servesa population of approximately
21,000 in an areaof about 185 square miles.

Traning

Thevictim had about 25 years of service and had
successfully completed National Fire Protection
Asociation (NFPA) FireFighter Leve -1, hazardous
materias, wildland firefighting, search and rescue,
emergency medical technician, and fire apparatus
operationtraining.

Driver Training

Thedriver operator had over eight yearsof firefighting
experiencewith thisdepartment and had completed
driver training on topics such asdefensivedriving,
driving and operations, driver preventive
maintenance, and driving lawsand palicies.

Equipment

Theapparatusinvolved inthisincident wasa 1999
closed-cab engine. It was equipped with a 750-
gdlon (baffled) water tank whichwasfull at thetime
of theincident. The enginewas approximately 8
feet 6incheswidewith awheel baseof 195inches
andagrossvehicleweight of approximately 42,000
pounds. Thissameenginewasinasmilar incident
that required extensive repairs approximately six
months prior to the fatal crash. The department
conducts monthly maintenance checks on their
vehiclesand maintainswritten records. They also

are exempt by law from obtaining ayearly State
vehicleinspection.

Road Conditions/\Wegther

Theincident occurred at gpproximately 1947 hours
on atwo-lane county roadway with aposted speed
limit of 35mph. A light rainwasfalling at thetime of
the incident. The ambient temperature was
approximately 50° Fahrenheit. Theasphdt roadway
did not haveashoulder. A grassy ditch gpproximately
40 inches deep paralleled theroad. The basefor
theroadway wasrecycled asphalt. Eachlanewas
approximately 9 feet from thedouble-yellow center
linesto the white fog line on the side of the road
(Photo 1).

INVESTIGATION

OnMarch 19, 2003, a53-year-old male volunteer
Captain (thevictim) wasfatally injured when the
engine hewasriding in left the road and struck a
tree. At approximately 1920 hoursthe combination
department began participating in amulti-agency
hazardous materialsdrill witharegiona hazardous
materials response team. Rescue 91 (R91) was
dispatched from the station on thefirst alarm and
proceeded to a staging area approximately 200
yards from the mock site. Engine 91 (E91) was
toned out on the second alarm and while enrouteto
thedte, dispatchinformed E91 to approach the site
from the east and provide traffic control. E91
changed courseto respond fromtheeast. Note: All
vehicles responding to the incident were to
respond under Code 1 conditions. Code 1 is
operating the emergency vehicle under non-
emergency conditions. The driver/operator
proceeds without warning devices and obeys all
traffic laws. As a car approached E91 on the
narrow road, the engine srear wheelsleft theroad
surface, which was crumbling at the edges, and
entered aditch that was approximately 40 inches
deep (Photo 2). Thedriver/operator attempted to
Seer theengineback onto theroad, but hit adriveway
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that was at the same level as the road and
perpendicular totheditch. Theenginebounced over
thedriveway and back into theditchwhereit hita
second driveway leadingtoafield. Theengineagain
bounced over the second driveway (field access)
and reentered the ditch whereit did into atreeand
cametorestintheditch (Diagram, Photo 3).

The front passenger side of the cab was crushed
andthedriver/operator could not seethevictim. The
driver/operator tried to call dispatch ontheradio,
but the radio was inoperable from the crash. He
caled out for thevictim, but did not get aresponse.
Hethen called out for the Assistant Chief seated in
one of the forward facing jump seats and got a
responsethat hewasalright. TheAssistant Chief
contacted dispatch on his portableradio indicating
that E91 wasinaditch with anentrgpment. Dispaich
returned the call to verify that thiswasan actual call
and not part of thetraining.

Thedriver/operator exited the apparatus and went
to thefront passenger side of the engineto assess
thesituation. Thevictim’shead wasvisibleand he
was breathing, but wasunresponsive. Thetreeand
part of the vehicle' s dashboard were compressed
againgthevictim.

Medic 91 (M91) wasthefirst to arrive onthe scene
fromaprior run. The Captain and aparamedicfrom
M91 entered therear of E91 to providelifesaving
supporttothevictim. Engine61 (E61) arrived with
threefirefighters, one of whom was acting asthe
officer in charge and assumed I ncident Command.
Theother firefightersfrom E61 used chain sawsto
cut the tree away from the apparatus. The crew
damaged four chain sawsinther unsuccessful attempt
toremovethetree. Approximately 8feet of themain
trunk of thetreeremained lodged inthefront of the
gpparatuspinningthevictim.

TheAssistant Chief of Operationsarrivedin Car 1
(C1) and parked in the middle of the road towards
thefront of E91 (Diagram). TheBattaion Chief and
firefightersfrom R91 responded fromthetraining Site
and positioned their apparatusin front of C1. The
Asssgtant Chief of Operationswasasssting R91, and
they formed two crews and attempted to usetheir
hydraulic toolsto free the victim. Dueto R91's
pogitioning, thelinesfor the hydraulictoolsweretoo
short to reach thevictim’sapparatuson their initial
attempt. After the crewsextended thelines, both
tools malfunctioned and went out of service. One
tool wasrepaired and the Battalion Chief washaving
extremedifficulty cutting theroof away fromthecab
due to the cab being reinforced with layers of
auminum (Photo4).

A LifeHight helicopter was called to the scene, and
upon arrival they pronounced the victim dead.
Extrication efforts continued and the victim was
removed from the gpparatus at approximately 2140
hours.

CAUSE OF DEATH
The cause of death as reported by the coroner’s
officewaspositiond asphyxiation.

RECOMMENDATIONS/DISCUSSIONS
Recommendation #1: Fire departments should
develop and enforce standard operating
procedures (SOPs) on the safe and prudent
operation of emergency vehicles. +°

Discussion: NFPA 1500 §4-2.3 states. “ Driversof
firedepartment vehiclesshdl bedirectly responsble
for the safe and prudent operation of the vehicles
under all conditions. . . “ NFPA 1451 § 5.3 states
that firedepartment personnd must betrainedinand
exercise applicable principlesof defensivedriving
techniques under both emergency and non-
emergency conditions. Drivers should have a
thorough knowledge of the rules governing speed
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for emergency vehiclesintheir ownjurisdictionsand
thejurisdictionsof their mutual-aid partners. Fire
departments should develop standard operating
procedures (SOPs) for the safe and prudent
operation of emergency vehicleswhichincludeal
departmental policies and procedures and all
applicable State and local laws. SOPs should be
made availableto all vehicle operatorsand should
beincorporatedintotraining. SOPsfor drivingfire
department vehicdesduring non-emergency trave and
emergency responseshouldindude, but not belimited
to, the principlesof skid avoidance and the effects
onvehiclecontrol of liquidsurge, loadfactors, generd
steering reactions and speed. Procedures for
emergency response should emphasizethat thesafe
arriva of firedepartment vehiclesand personnel at
the emergency sceneisthefirst priority. Themost
common causesfor lossof control aredriving too
fast for road conditions, falling to properly appreciate
welght shiftsof heavy emergency vehicles'apparatus,
andfailing to antici pate obstacles.

Recommendation #2: Fire departments should
ensure that drivers of fire department vehicles
receive driver training at least twice a year. 4°

Discusson: Driver training should beprovidedtodl
driver/operators as often as necessary to meet the
requirementsof NFPA 1451, but not lessthan twice
ayear. Thistraining should bedocumented and cover
defensivedriving techniques during emergency and
non-emergency conditions. Additionally, fire
departments’ driver training should bein accordance
with NFPA 1451, Sandard for a Fire Service
\ehicle Operations Training Programand NFPA
1002, Fire Apparatus Driver/Operator
Professional Qualifications. Duringthistraining,
each driver should operatethe vehicleand perform
tasks that the driver/operator is expected to
encounter during normal operationsto ensurethe
vehicleis safely operated in compliance with all
applicable Stateand local laws.

Recommendation #3: Fire departments should
develop a pre-incident planning program to
include deployment of resources. "8 °

Theplanning staff for devel oping emergency scene
risk management must identify itemssuch aswater
supply problems, exposures, Steaccess bility, Street
conditions, potential for apparatusdelays, and any
other specific hazardsthat may rdatetotheste. One
main considerationin pre-planning isto ensurethat
al membersarriveonthe scenesafdy. Just asSOPs
enhanceand augment fire department operationsand
training, pre-planning and identifying potentia hazards
iscrucid todiminating risksthat may beencountered
onthefireground, or whileresponding totheincident.
All availableroutes should be considered when pre-
planning aresponsetoasite. Someroutes, especidly
in rural areas, may only be considered under
emergency Situationsdueto their size, capabilities,
and conditions. Theroad used to respond to the
training site was a two-lane road with each lane
approximately 9-feet wide and without shoulders.
The apparatus was approximately 8 feet 6 inches
wide not including the side mirrors. Driving the
apparatus on thisroad at night without lights and
grenscregted aright-of-way issueinwhichthedriver/
operator had approximately only 3inchesper side
to negotiate staying withinthelane.
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Diagram. Aerial view of the incident scene
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Not To Scale

Photo 1. Divided asphalt roadway
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Photo 2. Ditch 40 inches deep
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Photo 3. Incident site
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ALUMINUM LAYERS

Photo 4. Reinforced Aluminum
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